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METHOD OF MAKING HOCKEY STICKS 

ABSTRACT 

A plastic hockey- ^tiefc 3* mad*? in t.hrf>© )&y*rx 1 around a 
core . The b!l adi:- eor <: 3 :i retained but the hRio^lc-^ore mfty 
either be retained ur withdrawn ikirlnii niBrtuf'acturf! ♦ Th? 
inner layer lii ui' hoop-laid jifr,rHwJ.s T vjhj.ch gives 
rigidity to lh<: orfcfcfc- uccUoudl shape of thr handle, 
eiialiliri£ the- ha Utile to !Ue hnl3ov.« + The fiiicj<Hi> )nyr.t< xi5 of 
tarij'th-laicl str*>nGs, for [jood bcntfiri£ :strph&Ui* The 
<>ute/" layer lp of twisted strand woven clotft, for 

surface toughness. The f>rc wrapped coro Is Impregnated 
with resin r 8i>d compressed in g would during curing. Tho 
rciuitirj^ aUch combines lightness, strength, 
resilience- /luii-cSanp.erouB failure n^ri*, snrj einoiiuomy of 

lD&nuf tioture . 
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Mtt'JiOEl Of MAK TWG HOCKEY STICKS 
This iovcntioh reJafceft to the lo&nufactvre of ice-hockey 

s>i>r Its k 

BACKGROUND OF THE IhVEtfVlOW 

Hockey Rtiofc* hove generally b^ca made of wood. The 
drawbacks to wood &s r< Material zra iftvaat Ca) wood is rcon- 
hoffl£>g*jiL>uii&, vhich iMt.-ani: that the material rtas to be carefully 
irtz>pi>f teif f whinh is expensive, to avoid weal; apots Si the stick; 
10 sncl (b) if p wooden stick should break, the splintered ends can 
be very dangerous* 

On tbe other hand, uuod uoodtn s-Lirk is air?ply strong 
enough* It possesses just the ri^ljt qualities of resilience, 
Lightness, and rigidity Lhrft players have con>e- to require. 

from the manufacturing standpoint, however, wood is an 
expensive material, If the stick can ive. made of plasbic material, 
the- stringent inspection antl quality Control covin* be much 
reduced* JJowever, tfce manufacture of plastic Ktick/i has only 
be?fi possible hitherto if some aspects of ttto per fomianoe of the 
20 stick are coru projniued-, 

FotC/il i all y one of the more sttra^t^ve ftspeots of waking 
the stiok ill plastic is that the failure Jr,ode is to bdiii* extent 
conLro] l^ble . V.'hen wood fall*, it breaks. A plastic »lick on tfce 
othpr h*nd r when it fails, still hsrtfcs together. Thus a plastic 
stick, when it feiJed, would simply have a bene* in the wron£ 
• place, which in e ranch 3afer mode of failure than is possible 
VI with s wood en stick, 

The lovcl of abuse at which the plastic stlc}: fails 
should no less then that, expected of a. wooden stick. It is 
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Ibis strength r<:i^ui r *Muent that h^* beet* the problem ir> previous 
plastic sticks, 

The invention j.s aimert at prm-idinj? a relatively 
inexpensive manner of ifrajiufiict urirjfc a plastic hockey stick, si/ch 
lhn\. the »tU*k thus produced will coMfcine the <iuslitie& of 
Btren^th, ligh't-HosUp resilience, 2nd rigidity to the required 
extent- . 

BHI^F description of the invention 

^ The scope of the invention is defined in the 

accompany ing datura, brjRfJy the invention Lies in providing 

three layer:;, of r * i n j'orr i n& straTicta in the plastic material. 

J.n the l'irr>t }ayr^v f the r>traJidr> arc wrBppcd, hoop-like, 
uruurni the ci ri'imfpr c*ice of fch<: :>tick, ^ rt tne ii*ruDiid layer, the 
litranda kto disposed ong tiie len&fch of t.frr stick, Jn these two 
layers,, the- strands urc as tightly packed to&cther as can &e 
achieved. The str^ndL are not woven, which would tend to separate 
the strands. 

Cxi th* third ,lK_vpr T howv^r 9 the strands lie in 
20 different or i&ntations- The third layer preferably comprises a 
2ayer (or lay*rk> uf twisted strand woven cloth, though woven 
rov.ln/j T or chopped strand ji^t ar* inexpensive substitutes that 
are soiRti tilings suitable* 

The Uiree layers each have their own Individual 
purposes. The first layer — the hoop-laid strand3 — gives the 
handle of the stick the strength it needs 8$ftioat forces tending 
■ 27 to difetnrt the crnap^aeftt/i ohftl shape of the handle. Thus the 
handle can be hollow without undue loss of strength* 
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The second luy^r -- the iftn^t.)i-:i ai d ^irwnz ~- gives the 
handle iir> strength against bending Torcts, 

The tlnrd 3*>y*r — tli e mvlti -orientated strands — ^ive^ 
the outur surt'»i:e or the stick it* strength to resist impacts „ 
and 1 its rc&i stance to uear rcener al l.y. 

in ado'itiDri to their ji>di virtus 2 purposes 7 tfre layers 
also conpleiiient. «3gJi oU>er> Vifien the stick is subject to bending 
stresses, one sicf^ tvf l.h* ritlcb is }i? com pre* r»i>h , With hoc.p-laid 
3 tr a oris, there can be a tendency for adjacent fifcrartcta on tiip 
10 compression side to r.1rt« up over each othsr at qi; J t« low bending 
stresses* (the: plastic or resin material bcine roucJi weaker tfr^n 
the strum?:*) , The 1 eiifc sid straiirta however, bein£ adjacent to 
the tmop-TaSd strands, help the pl?i{itin mater j a I t^ resist this 
tendency, n u, up of the hoop-laid strands, because rvf the 

preiunce in th%? invention of the length laid strariLiK, does not 
occur until much higher stream levels,, 

Similarly,, it can happen that length-laid strands can 
tenrt to slip over each other. During bervcSinft* the uKLr bjdu 
strands have to stretch wort Ujuji the ne.t-so-eatre.jne dtraudJi; the 
.20 re^uitin^ slippage, i.f it oocurs, resembles a de- lamination of 
th.e slitk. Tbp hoop-lairt strajitfs bind the lei?eth-lRi'rt strands 
together. o\>6 a&zirt fchl^ kind oi" failure dues not uc-Our until 
much hitler stress IgvgJs are reached. 

A third possible kind or faiiure is that the lon^th laio 
str^jicfK . that are incompr ession due to bending might fail by 
bucio inj4» When the Isngth-lsici strands arc in the middle layer of 
%P three layers,, the two outt>r layers can resist Ruy tendency r>f the 
le/i^th-laid strands to buckle, either outwards or invartfs. 
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fierce, in a number of ways, each of the layers 
ftOiiipJftiirfinks thf>. of.h^r I c\Y* in f.iving the stick s greater 
re.'ilfti^ooft to various ]<infis of failures Uian would be expected. 

Under abusive conditions, the &trcs&«s do not npatly 
fail into these inathesn.Ttisal catcsorics of course, but are 
spurious eumbi u&tions of crushing, bc-nding, transverse, shear > 
torsion, 2iid jmpntt stresses. Disposing the strands as described 
iK* the invention has the effect of increasinp. the toughness of 
the stiok Iti eupiiiL; ujtif stresses iu any category. 

1 G '-The "Platfe por tion of the stick w»y hav* a core of solid 

iu»t;cr ie.l , £>n<( the hoop-laid first layer i»)r 1>g omitted in the 
*>} arte portion; the core would then he arranged to provide rhe 
cronii-soetioiis] strength and rigidity that tho t>)ade needs, ?bp 
other two layers should be retained over the- t>2»iio portion, Kirice 
the len&tb-2a:ici s>irBiitf:; provide neederi frei^xnp. strength t ond the 
multi-orleutated strands provide the surface ttmfihnefjR that the 
blade especially 

The handle portion way retaiti its core, or the core rosy 
be a removable mandrel that is withdrawn from tho hand J n fit a 

20 i*t*r stane of manufacture, if retained, the eor<: way be of soft, 
very li£bL, materia:! sinne the ciore need not contribute lo the 
crosss-^ectional strength a.i?d rigidity of the hoodie. A hollow 
handle, or 2 handle with a soft core, might appear to be 
vulnerable to collars i ntf due Lo * crushing type of stress, but 
the hoop-laid la>*r provide {food" resi^tajioe to jsuch stresses. 
The Tieetf in the handle fur a strong, and therefore he?vy v eor« 

2"? thus avol ne«J h 
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ttRJ-BF DES C ftJPTlON 01' TH E DKftlvTNflS : 

Fiyur.e J. ifj & crosd-Hucticmal view oC hockey stir:): 
iiradi* accenting to the inventions 

tficjnro. 2 is a ctr ubu- tseo t lor of the stick Handle pottlou; 

3 ia a croaR-fiec ti on of the stick bl*rie portion? 

figure- 4 i/j. <r, .wJic?matic aide viev of a stick Llcxt 

PiqurG i> is a lifc* vlr^ nf a *econoi Tciilut e /nvxte , iind? 
P'iqure 6 La ci A ike of rhUd failures mode* 

n ftT*VT.[rSP DES CRIPTION _OV PKKh'K HKRIJ EK&QDIHEMT : 

Tfce ItOOkey-iitick 20 shown in t.hu drawings COjhpiiaea a 
bladf»-pm:i:t^ri 23 uftd a handle- port ion 24. 

The bl&de-poc Lion 23 inoludet « coie 25, The hJincllo- 
pO^tion 24 includes a coro irj bho £ot'tf Of » mandrel 2fi which is 
arrayed so that it can foe- withdrawn, later JCtcjir ttio handle 24 of 
Uie hockey- stic*; 20 J Tho mandrel 2& is apigoLed to LJie k>l«dts-coro 
25 at 27 lot accurate location. The blade-core 25 roiqhu bo mado 
of woon*. oal preleratoly it lb roade of plaofcto foam, which abaorbe 
tlje liquid rcrHtt. woort raiyht retain, moisture, which would oaufc* 
ueparotion of the refill froffl tJH* wood. Also, if the stick wccC to 
be Abradud to such an extent. thaL tho wood was exposed, th*n 
Ucit-.cc would bunk inter the v/oort, with tin* fcajnu result. 

A first layoi 29 ut* re interning sCranftfJ is wraootid 
around the mandrel 2b* The litat L^yojc.29 dt^s not extend into 
the blade-portion 23. The strands *L't: wound helically ontn the 
manrfvol. 26 1 and acu s^aefced tightly together. 

in * second layer 30, the reinforcing strand* nx$ laid 
levgthwiso along the mandrel 26 r and extend doun over the JbiadG- 
ooie 2.n. Again, tfto strands ate packed tightly together. 'The 
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iitrurjOB may be Di: carborj fi.^j:e or ol ijlaiiH ffi.bire, m f< mixture ol 
Ifio two. Csibon is morfc *xpen Bi.ve , bot .la strongest and more 
ri-ji.d. Glrt^& bowevfic c«U>rjs rnoc^ resilience, rhe ratio o&n bc» 
V't.i'led according to tfu? utitfrria of coc«t, £t iJ; tne bs, and 
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tfbreo lci,ndft of mat3 of reinforcing etrands can be used 
in the third lny&r 32. The tlrst kind id chopped strand mat, 
vchtOi ii a felted material non-fcovenj * Tltife in an 

inexpensive material. Th* fiecand kind of mst, t?? called woven 
roving. Th£ stranda L:hefriBslve« ace plain. This mat in more 
expensive than the choppy strand that., but lb <jivcs a superior 
toughness tind finish fc<* the mouldy stick. The third kind is 
tvtstad strand woven oloth, where the woven strands are not 
theonaeilveB pl.^i.n hut ace helically twisted. TnUs ic more" 
expensive ayain r but is correspond tngly superior a& reqardB the 
toughness and finish o£ the outer layer of the stick. The third 
layer 32 ecverd r.he whole 3 Lick, blade- and handle together, Thtf 
third layer cn&y bQ fchrco or four mats thin**, whether the strands* 
are of the woven or candoiri-or l<Dntate.d kind, eepeci.ftl.lv over the 
lower edge-oP* the- hl&de which tecRiveg thft groat<?-5t wear* 

The enwrapped oor&s are impregnated wir r h plastic rosin 
l/i liquid toritt, I'he wand t. el 26 is coated with a release agent to 
allow it to be- withdrawn later, and is slightly tapered for the 
same reason, '[!he aoahetf stick is comprosaud in a press to Fore* 
tho tosin Into all the interstices between tho strands* 

The r&oulda of the press are arranged to have a- 
complementary shape to that of the finished stick, Thus, as ahown 
in Figure 2, the corners o£ the cross-sectional shape of the 
Btick can be rouiilciod into the sraall. radtus that ho-efcey stick* 
normally have. This small radius may ba contrasted uttr.h the 
rtoacceptcibly lar^e radium that results whon the stick is 
iiianufactured by sisnply wrapping strands around a cor? r without 

mould ing thein in a prc»Sf3 . 
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Tl\e /iiouleJ part- line may be prr £>n&<?{| in any oont'eateiit 
P*J?i?e. The mouLd.s roa y takt* tha form, for instance, one. of 
channel into wbinU the Enwrapped core i& placed, the ether of & 
plur. which enters the channel after the tore and squeeze the 
care into tht* channel. 

/is mentioned a^ve, over the bottom edge of the b? ode 
tJM> third layer 3;* «Jioi>3<r be sfrvoral uia^s thick. However, there 
Is no real ]>CC0 for aiany rncit thiukncr.r>ea in other parts of tbu 
stick. v;heti the stick is moulded, it J:> easy matter to arrange 
in lhat Rtr?.p & c>f v.'Ovri> roving ca/. be ^rr^^ rt to iic along, and 
straddle, the c<t{tc P This ?nay be compered with the ififfi cul ty 
iijcrtasinj; the: l&ytr tbi<kr>ess loeaJly if the stick yere just 
enwrapped, nnd not preyed in o too old. 

Figure >j f.hoys a stick which is urapped \n th hoop-laid 
rein for ci nn strand?, one? wrucJi ha* failed. As way be seen, the 
strands 40 on the corn pre «;ai oji jside ^r? over- ridUusi , whereas the 
strands '12 on tfoi: tension si (ic >lave parted. 

figure 5 nhows another «tiok that has failed. ]lerc t the 
$trpi?<i* fire length-Uid , and have slipped relatively, leading to 
2D the- de-lamination 43. 

The presence of the lenp.th-laid aod the hoop-la* ri 
sLrsntfa together, in the invents™, increases the .ibr ess-level at 
.which either of these two iaf lures can occur, to a level 
buyofad that at Mblcli a wooden would be expecLed to break* 

It will be> r.ot*d that aiiun either of the ab^ve failures take:* 
pl&ce, many of the reinforcing strands ' remain unbroken; jt is 
27 thus virtually impossible for the broken pieces to beeon>e 
Separated. 
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h failure or fcbe stick im>y tak& the forK. buckling 
oo the compressive side or the afcicfc as shown in ri^ur** 6. 
The couipr€!»9en % fibres 4 l j ni*y buckle either outwards or t &*<3*use 
tJie sti<;k i* hollow, Inwards, The len&fch-letd strands in th«i 
jniir^Je layer 3tt have littlti r esifr.tanci? themselves Id buckling, 
but are constrained by the prosonee of the? other two layers 

II ia ?nainiy the Lower part of the tein<jle of o hockey 
stick that L£ prone to bresfca^e* The layers afj described 
10 therefor* ne«ci not extend ri G hL to Kha top of the handle * 

in an alternati embodiment, it Is contemplated that a 
method comprising r.he further Ate pa of pre- fahiM eating &aid 
fieat, secono r ana third layers of strands, or said soeond and 
third layers of strands, and of applying them together ovec the 
ill St &Jicl second aores In one op&racion. 

In a further ernhod imen f. p it i* contemplated K.haK the 
straAdCt. of tne first layer are forced from a filammu wliich ts 
wound helically around said first core* 

In a further ^«ibod tment , it is contain plated that tiie> 
20 first layer; comprises many separate stcancia, each strand having a 
Isjvjttt equal to a. little ffiore than the clicu:<nJ:sEfcncfc ot feaid 
first core* 



1 • Hcihod oi /nuking o hockey 8<ick having a hand!.* portion r 

and in blade: portion, comprising th-e Steps of: 

providing u Hirst c:ora for said handle portion snri c« 
r.'-ocond cote for Baid b3a.de portion; 

enwrapping r.at<i filat and second cores in a mat of 

strands y 

wherein the mat is arr&jtged in first., second acid third 
lovers f.n said hanolfc purtion, and second and third layers 1.n Uiq 
said blade porr.ionj 

^heroin Ln sai<3 first layer, the strands are; 

(a) packed tightly to<jeth.erf 

(b) Bubstantiarjy parallel to one another; 

{cO touohiny urJH another *\onq thy le/v/th* of the 
Gtrcnnday and 

fd.) circuaiferential.ly wound around said firjit core of 
said handle portion* 

wherein, in &aid second layer foe aaid handle and blade 
purr. inns , tAo strand* *rey 

(a) packed t^qhtly to-^otrier; 

(b) substantially parallol to One another; 

(C) touching one another along the lengths of the 
dtrandsj and 

(dj aiiially directed along the length at said first core 
of said ftdiMllo port ion r and aKiaHy along the. length Of Said 
second core of said bl.ado portion, wherein tins stearic!* of the 
second layet of Baid handlo portion extend over at least: a 
portion of. said second coco of said blade port Urn? 

wherein, in said third layer r adjacent, strands at» 
disposed in different, directions bo on* anotbor and iwet the 

1 
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haixdle And bifida putt, ions of, s.'iir.l hookey tttii?kj 

wherein; G-itjc; firat, second and tinird layers arc 
■sCL'cinyed one irnslde the nthec with &aid first layer inner moat and 
said third l&yor outermost, and eac* layer e-tftenda without 
inter tupfc Jon along d t least a portion of the length ol &aid first: 
core a J: said Handle portion, and «i)t>Rtantially around r.hp 
circmnf oromcG ttoer*of ? and each of the second and third l&yurs c>r- 
said handle portion extends alornj at: least a portion of the. 
length of &aid spennd core of salt! bla.de portion, and 
substantially around the circumference thQraoEf 

said enwrapping f?lep bclfuj followed by Che farther Btepp, 

of; 

impregnating caid (ttc»t with reainj 

oomprosslnij aa.id impregnated rc&t in a prese onto yaid 
first and second cores of aaid handle and Made portions, 
respectively , between toouM* that define the shape of the 
Integrally farmed stick; Aiid 

molding aai.d mat in co/Dpres^e-d cnndir.ion. while said 
resin cures* 

2. MetncKJ of olaiLfl 1, wherein in the- third layer the 

SttAttds woven, 

Me^hoci of claim 1, wherein in th« third layer the 
strands are felted, 

4. Method of claira 1, wherein said ^?nnti coro remains 

within the blad^ portion in the ffinishocl stiofc. 
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KRthud of claim 4, wherein th* strands o*i the second 
Lay*?.r Extend without in to eruption over bna transition froai t.he 
handle portion to the blade paction, 

b - Mefcnorf of claim \, wherein said first core An the handle 

portion i.n a mandrel p and wherein the method includes the further 
step of reviewing c&id mandrel from tho r.tick r the haijdle portion 
thereby beincj of hollow jdorra. 



7* Method of oltitjn l, wherein the etrsnds of the firs-t 

layer arc formed frott a £i lament which v? wound helically around 
said first cor<Ju 

a - Method of claitt. l r wherein the firat layer comprises 

many separate strands, e*icJi strand havi.n^ a length equal to a 
littlQ JTiore than the ci tculttference of said f'irst coco. 

Method of cl*»ifti 1, comprising the farther step of pre- 
fabricating said aecusid and third Layers of strands, and of 
applying them toqofcher ov^r aaid second core in one operation* 

Method of claljiL 1, comprising the further step of pre- 
fabricating *a\c? first, second, and third layer* of strands, and 
of apply inq the* together over said r*ir*t and second cotee in ono 
operation. 

11 ' A hoofcsy a tick, having ^ handle portion and a blade 

wherein uba or o auction a 1 profile of gaici naadle 

// 



portion is different from the ^mas-flect ional profile of sai'd 
blade portion, both in hreodfch and >n tb ; 

ftoid hookey at.ick having a transitional portion whose 
crotife-se<ri:iona3 profile oh^ncjcn smoothly and peo<jc*BB>.vely fcrrom 
the profile of said hand?.* to that: of aaid blade; 

wKorei.ii at T.eagt said handle portion is founed af at 
legist thlue layers; 

^herein ^iri Cirst layoc comprises a plnraLlty of 
strata, which are wound circujuf^rocit ially therein, a^d which 
ace packed closely toyotuoc and are 9uOat_ant UUy parallel to one 
another ? 

i/hgrelti the second layer coruprlsss a plurality of 
strand^ which are packed closely together and siubr, tantially 
parallel to or_£ another, and Ftuh? ta ftttally parallel to and 
directed ie-nqv.hwiee aion<j tha axis of said handle portion; ^nci 

wherein g&U\ third layer t;t>ui pi i e e s adjaoont strands 
disposed in different. d1 roc Lions to ojw another? 

and wherein similar structures as to said j^e-oond and 
third layers *ro also present, i.n gaid blacte portion and said 
transitional portion of said hockey stick? 

vneruin aaid second and third layers of said handle 
portion extend downwardly to eaid tranai t igftal poction, and 
form a portion «e the same laycts thereof? 

an.d wherein the &trands of aaid layers on sairf handle, 
blade and trans i Liona). portions have been impregnated wttn a 
xttffiu that has been permitted to cure whil^ beln^ compressed in a 
mould that, defines the shape of the* entire stick; 

so that said hoe k ay aticK i,g integrally formed. 

/r 



12 ■ TO0 fi&Bkfty flV.lck of claim 11, herein sairf handle 

portion haft been foriaud 'Jver a cor& which has BubFja^Montiy been 
removed aftor caring of said rc&ln. 

13, The hockey vticx of claim 11, wherein aairj blade- portion 

includes a core OVec which sain second and third layers haw IkHmi 
forced an.d cured". 

'I'^e hockey stick of clAlm 11 , vtier*-in in the third 
layer, t:fio strands are woven. 

15 • rptri * hockey stick oV claim 31, »hor*in in the third 

lay<?r r the strands are non-vave-n, 

i6 * hookoy stick of clalltt 11, wherein the strands 

k*id Recoil layer extend uriintarr\i£>tfid from said handle portiun 
over At lea^t: Raid transition portion. 

17- The hockey stick of claim 11 r wherein the handle 

portion iff. of a hollow form. 



* Ttt * hockey stic}: of fflsim Hi wherein the strands, of 

the first lay or &re forced from a filament whioh has been vountf 
helically around a core* 



Ig - Tfl - ^crJcey stick of claisn 11, ttftOEoirj aaid first layer 

comprises many separate sUrarKte, each strand havimj a length 

equaJ. to a little mora than the cir carafe* re nee nf said handle 
portion. 



?0 < The hockey atick of claim 11 r vherfiin *<iid second and 

third layers of strarylB *re? prefabricated bufore being applied. 

21 ■> The iicvckey stick of claim 11 , wbe^in R*i.<i I-irGt, 

3econd and third l&y&ts. of atrandK arc* pr^fabr looted boliore toeing 
applied. $ 

/ 
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